• 



Wfrflt is claimed is: 

1 . A method for forming a titanium layer supported by a substrate, comprising: 
forming a seed layer supported by the substrate by combining a first precursor 

with a first reducing agent; and 
forming the titanium layer supported by the substrate by combining a titanium- 
containing precursor with the seed layer. 

2. A method for forming^ titanium layer supported by a substrate, comprising: 
forming a seed layer supported by the substrate by combining a first precursor 

with a first reducing agent, wherein the first precursor is an alkane; and 
forming the titanium' layer supported by tbi substrate by combining a titanium- 
containing precursor with the seed layer. 



3 . The method of claim 1 , further comprising annealing the titanium layer to form 
titanium silicide. 

4 The method of claim 1 , wherein^rming a seed layer comprises forming a seed 

if 

laver in accordance, with the following chemical process (I): 

/ 

/ 

(I) MR,. + H 2 M + alkanes, 

/ 

wherein: M is an demerit selected from the group consisting of zinc, 
1 cadmium, mercury, aluminum, gallium, indium, tin, 
| silicon, germanium, lead, arsenic and antimony; 
R is ah alk/l group; and 

jc is some /nteger value equal to the valence of M. 
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The method of claim 1, wherein forming a seed layenfcomprises forming a zinc 
seed layer in accordance with the following chemical process (I): 



(I) 



ZnR 2 / + H 2 



Zn + alkanes,. 



wherein: R is an alkyl group. 



The method of claim 4, wherein forming a seed layer is performed at a 
temperature between approximately 100 and 600 degrees Celsius. 



The method of claim 1, wherein forming the titanium layer comprises forming 
the titanium layer in accordance with the following chemical process (II): 



8. 



(II) 

wherein: 



[JiCL + M 



Ti +/MCL 



lfl an element selected^from the group consisting of zinc, 

cadmium, mercury, aluminum, gallium, indium, tin, 
siHcon 5/ ^nnLiium, lead, arsenic and antimony; and 
fx is some intqaei^alue equal to the valence of M. 



The method o 
the titanium 



(II) TiCl 4 



claim 1, wherefr' forming the titanium layer comprises forming 
in accordance with the following chemical process (II): 



layer 



+ Zn -> Ti + ZnCl 2 . 



9. The method of claim 7, wherein forming the titanium layer in accordance with 
chemical process (II) is^erformed at a temperature between approximately 100 
and 600 degrees Celsius. 



10. The method of claim 1 , wherein forming the titanium layer further comprises 

1 i 

forming titanium^silicide. 
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1 1 . The method of claim 10, ,wherein forming titanium siUSide comprises forming 
titanium silicide at a temperature of between approximately 250 to 750 degrees 
Celsius. | 

i 
I 

12. The method of claim 1, wherein forming the titaiyum layer comprises forming 
the titanium layer comprising a titanium alloy. 

13. The method of claim 12j, wherein forming the iitanium layer comprising a 

titanium alloy comprises a titanium alloy containing titanium and an element 

selected from the groupj consisting of zinc, cadmium, mercury, aluminum, 

/ 

gallium, indium, tin, silicon, germanium, le£d, arsenic and antimony. 

j 

14. The method of claim 12, wherein forming the titanium layer comprising a 
titanium alloy comprises a titanium alloy containing titanium and zinc. 

15. A method for forming a titaniun/jWer on an integrated circuit, comprising: 
forming a seed layer on the integrated circuit by combining a first precursor with 

a reducing agent with chemicayvapor deposition (CVD); and 
forming the titanium layer on the integrated circuit by combining the seed layer 

with a second precursor with 
wherein the seed layer is formed accwding to the following chemical 

process (I): 



(I) MR, + IH 2 -> M + alkanes, 

wherein: M an element selected from the group consisting of zinc, 

ca<imium, Mercury, aluminum, gallium, indium, tin, 
silicon, getmanium, lead, arsenic and antimony; 
R is an alkyl group; and 

x is some integer value equal to the valence of M; 
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wherein chemical process (I) is performed at a temperature greater than 400 

degrees Celsius; and \ / 
wherein the titanium layer is formed according to ther following chemical 



process (II): 



(ii) 



TiCl 4 + M ->■ la + MCI 



wherein chemical process (II) is performed at a^emperature greater than 400 
degrees Celsius. 



A method for forming a titanium layer on an/integrated circuit, comprising: 

I / « 

forming a seed layer on the integrated circuit by combining a first precursor with 
a reducing agent with chemical vapor deposition (CVD); 

forming the titanium layer on thje integratjed circuit by combining the seed layer 
with a second precursor Iwith O 

wherein the seed layer is zinc, and formed according to the following chemical 
process (I): 



(I) 



ZnR, + H 2 



Zn + alkanes, 



wherein R is an alkyl group and 
temperature greater than 

wherein the titanium layer is fo] 
process (II): 



chemical process (I) is performed at a 
4p0 degrees Celsius; and 
ed according to the following chemical 



(II) TiCl 4 + Zn -+ Ti/+lZnCl 2 , 

wherein chemical process ^11) is performed at a temperature greater than 400 
degrees Celsius. 
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1 7. The method of claim 15, further comprising annealing the titanium layer to form 
titanium silicide. 

18. The method of claim 15, wherein forming the titanium la/er further comprises 
forming titanium silicide. 



19. The method of claim 1 8, wherein forming the titaniumf silicide comprises 

forming titanium silicide at a temperature of between/approximately 250 to 750 
degrees Celsius. 



22. 



2* 



20. The method of claim 1 5 , wherein 
the titanium layer comprising a 



brming the titanium layer comprises forming 
titanium alloy. 



21. The method of claim 15, wherein forming the titanium layer comprising a 

titanium alloy comprises a titanium alloy containing titanium and an element 

selected from the group consisting of zinc, cadmium, mercury, aluminum, 

1 / 

gallium, indium, tin, silicon, germanium, lead, arsenic and antimony. 



The method of claim 15, wherein 

. . 1 

titanium alloy comprises a titanium 



orming the titanium layer comprising a 
allpy containing titanium and zinc. 



A method for forming a titanium layer supported by a substrate, comprising: 
forming a seed layer supported by tne substrate by combining a first precursor 
with a first reducing agent/therein the first precursor is an alkane and 
wherein the alkane comprises an element selected from the group 
consisting of zinc, cadmium! mercury, aluminum, gallium, indium, tin, 
silicon, germanium, leap, arsenic and antimony; and 
forming the titanium layer supported by the substrate by combining a 
titanium-containing precursor with the seed layer. 
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24. A chemical vapor deposition method/|>f providing a layer of titanium on an 
integrated circuit within a chemical Ampor deposition (CVD) reactor, the method 
comprising: / 

injecting a first precursor and reducing agent in the CVD reactor; 

forming a seed layer on the integrated circuit from reaction of the first precursor 

and the reducing agent, wherein the first precursor is an alkane; 
injecting a second precursor in thl (WD reactor; and 

forming the titanium layer on the integrated circuit from reaction of the second 
precursor and the seed layer. 

25 . A chemical vapor deposition me hod of providing a layer of titanium on an 
integrated circuit within a chemical vapor deposition (CVD) reactor, the method 
comprising: j 

injecting a first precursor and reducing agent in the CVD reactor; 

forming a seed layer on the integrated circuit from reaction of the first precursor 
and the reducing ag^i v|herein the first precursor is an alkane and 
wherein the alkanJooiaplises an element selected from the group 
consisting of zinc, cad nium, mercury, aluminum, gallium, indium, tin, 



silicon, germanium, lefaj 



arsenic and antimony; 



injecting a second precursor inftie CVD reactor; and 

forming the titanium layer onjtho integrated circuit from reaction of the second 
precursor and the seed layer. 



A chemical vapor deposition method of providing a layer of titanium on an 
integrated circuit within a chemical vapor deposition (CVD) reactor, the method 
comprising: / 

injecting a first precursor/and reducing agent in the CVD reactor; 
forming zinc on the integrated circuit from a reaction of the first precursor and 

the first reducing agent; 
injecting a second precursor in thje CVD reactor; and 
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forming the titanium layer on the integrated circuit frcpi a reaction of the second 
precursor and the zinc. 

/ 

The method of claim 24, further composing annealjfag the titanium layer to form 
titanium silicide. 



28. The method of claim 24, wherein forming the se^d layer is in accordance with 
the following chemical process (I): 



(I) 

wherein: 



MR, + H 2 -> M h alkanefe, 

M is an element selecte d from the group consisting of zinc, 
cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, german um, lefad, arsenic and antimony; 



R is an alkyl group; and 
x is some integer value 



29. The method of claim 26, v/fctfrem : 
following chemical proce& (II): 



equal to the valence of M. 



forming the zinc is in accordance with the 



(I) ZnR 2 + H 2 -► Zn\ ft alkanes, 

wherein: R is an alkyl group. 

30. The method of claim 28, wherein farming the seed layer comprises forming the 
seed layer according to chemical Process (I) at a temperature between 
approximately 100 and 600 degrees Celsius. 



3 1 . The method of claim 28, wherein forming the titanium layer comprises forming 
the titanium layer in accordance with the following chemical process (II): 



(II) 



TiCl 4 + M Ti + MCI, 
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The method of claim 29, wherein forming the titanium layer comprises forming 
the titanium layer in accordance with the following chemical process (II): 

,4 z 



(ii) 



TiCl 4 + Zn Ti A- ZnCl 2 . 



33. The method of claim 3 1 , wherein fojming the titanMm layer comprises forming 
the titanium layer according to chemical process (M) at a temperature between 



35. 



36. 



37. 



approximately 100 and 600 degrees 



Celsius. 



34. The method of claim 24, wherein farming the ptanium layer further comprises 
forming titanium silicide. 



The method of claim 34, wherein 
titanium silicide at a temperature o 
Celsius. 




g titanium silicide comprises forming 
between approximately 250 to 750 degrees 



The method of claim 24, wherein forming the titanium layer further comprises 

1 / 

forming a titanium alloy containing xitanium and an element selected from the 



group consisting of zinc, cadmium, 
silicon, germanium, lead, arsenic 



mercury, aluminum, gallium, indium, tin, 
Ld antimony. 



The method of claim 26, where/n fprming the titanium layer further comprises 
forming a titanium zinc alloy /ayer 
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\ 38 A method for forming a titanium layer supported by a substrate, comprising 

/' 

forming the titanium layer according to the following chemical process (III) 



39. 



(Ill) 

wherein: 



TiCl 4 + M (source 



+ MCL 



M is an element selected from the group consisting of zinc, 
cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germpium, lead, arsenic and antimony; and 
jc is some integer vqlue equal to the valence of M. 



A method for forming a titanium/layer supported by a substrate, comprising 
forming the titanium layer accoffling to the following chemical process (HI): 



(III) TiCl 4 + Zn -> Ti k ZnCl 2 

40. The method of claim 38, further comprising annealing the titanium layer to form 
titanium silicide. ^ 



A method for forming a titanium lay 
forming the titanium layer according 



er 



supported by a substrate, comprising 
o the following chemical process (IV): 



(IV) 

wherein: 



MR* 



+ TiCl 4 -+ Ti + MCI, + alkanes, 



M is an element selected from the group consisting of zinc, 
idmium, mercury, aluminum, gallium, indium, tin, 
Silicon, germanium, lead, arsenic and antimony; 
R is an klkyl group; arid 

x is some integer value equal to the valence of M. 
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42. A method for forming a titanium layer supported by a substrate, comprising 
\ forming the titanium layer according to^fteyfollowing chemical process (IV): 



(IV) ZnR 2 +H 2 +TiCl 4 

wherein: R is an alkyl group/ 



Ti/+ZnCl, +alkanes, 




43. The method of claim 41 , wherein forcing the titanium layer comprises forming 
the titanium layer comprising a titanium alloy. 

An integrated circuit comprising: 

a layer of a titanium alloy, /therein he titanium alloy comprises titanium and an 
element selected from the group consisting of zinc, cadmium, mercury, 
aluminum, gallium, indium] tin, silicon, germanium, lead, arsenic and 
antimony;>and 
a titanium silicide contact coupledfto the layer. 



45. 




The integrated circuit of claim 34 J wherein the titanium alloy comprises titanium 
and zinc. 



A memory, comprising: 
emory array; 

a cor^kdrcuit, operatively coupled to the memory array; 
an I/O circmt^eratively coupled to the memory array; and 
wherein the memory^ray, control circuit and I/O circuit each comprise: 

a layer of a titaniunhtUoy, wherein the titanium alloy comprises titanium 
and an element selebtqd from the group consisting of zinc, 
cadmium, mercury, alummhRi^ gallium, indium, tin, silicon, 
germanium, lead, arsenic and anWh^ny; and 
a titanium silicide contact coupled to the layer. 
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47. The memory of claim 46, wherein the titanium alloy comprises titanium and 
zinc. 



48. 




\ 




A contact, comprising;: 

a titanium alloy layeij formed overlying walls of a contact hole; and 
a titanium silicide la^er forced overlying an exposed silicon base layer of the 
contact holeJ 



A contact, comprising: 

a titanium alloy layer formed overlying walls of a contact hole, wherein the 

titanium alloy laye ' comprises titanium and an element selected from the 
group consisting o 'zinc, cadmium, mercury, aluminum, gallium, indium, 
tin, silicoij, germanium, lead, arsenic and antimony; and 

a titanium silicide layer fo|rmed overlying an exposed silicon base layer of the 
contact hole. 



\ 



A contact, comprising: 

a titanium alloyjlayer formfed overlying walls of a contact hole, wherein the 

titaniunj alloy layerj comprises titanium and zinc; and 
a titanium silicide layer formed overlying an exposed silicon base layer of the 
contactjhoje. 

I 

• I. i 

A via, compnsingi 

a titanium all<?y layer formed|overlying walls and an exposed base layer of a 

contact hole; and 
/ 

a fill coupled to the titanium aHoy layer, wherein the fill comprises a metal 
selected from the grouplconsisting of tungsten and aluminum. 



52. The via of fclaim 5 1 , wherein th^ titanium alloy layer comprises titanium and 

zinc. 
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5$> A via, comprising: 

a titanium alloy layer formed overling walls and an exposed base layer of a 

contact hole, wherein the titanium alloy layer comprises titanium and an 
element selected from the group consisting of zinc, cadmium, mercury, 
aluminum, gallium, indium' tin, silicon, germanium, lead, arsenic and 
antimony; and / / 

a fill coupled to the titanium alloy layer, wherein the fill comprises a metal 
selected from the group consisting of tungsten and aluminum. 

/ 

54. The via of claim 5 1 , further comprising a titanium nitride layer interposed 
between the titanium alloy layer and the fill. 

5$. A via, comprising: 

a titanium alloy layer ^>rmed overlying walls and an exposed base layer of a 
contact hole; 

a fill comprising a m£tal s^ttcted from the group consisting of tungsten and 
aluminum; 

a titanium nitride lafyer interposed between the titanium alloy layer and the fill. 



v 56. A via, comprising: 

a titanium alloy Payer formed overlying walls and an exposed base layer of a 



contact Mole, wherein the titanium alloy layer comprises titanium and an 
element selected from the group consisting of zinc, cadmium, mercury, 
aluminum, gallium, indium, tin, silicon, germanium, lead, arsenic and 
antimony; 1 
a fill comprising a metal selected from the group consisting of tungsten and 

alumpum; and I 
a titanium njtride layer interposed between the titanium alloy layer and the fill. 

1 



Attorney Docket 303.676US1 24 Client Ref. No. 92-0560.02 



A memory device, comprising: 
a memoiVarray; 

a control circnit ogei^LYelyxoupled to the memory array; and 

an I/O circuit opefcatively coupled to the memory array; 

wherein at least one o^the memory array, control circuit and I/O circuit 

comprises a contafcthaving a titanium alloy layer formed overlying walls 
of a contact hole and a titanium silicide layer formed overlying an 
exposed silicon base layer of the contact hole. 



A memory device, comprising: 
a memory array; 

a control circuit operatively coupled to the memory array; and 

an I/O circuit operatively coupled to the memory array; 

wherein at least one of the memory array, control circuit and I/O circuit 

comprises a via having a titanium alloy layer formed overlying walls and 
an exposed base layer of a contact hole and a fill coupled to the titanium 
alloy layer, wherein the fill comprises a metal selected from the group 
consisting of tungsten and aluminum. 

A memory device, comprising: 
a memory array; 

a control circuit operatively coupled to the memory array; and 

an I/O circuit operatively coupled to the memory array; 

wherein at least one of the memory array, control circuit and I/O circuit 

comprises a titanium layer, wherein the titanium layer is produced using 

a method, the method comprising: 

forming a seed layer supported by a substrate by combining a first 

precursor with a first reducing agent; and 
forming the titanium layer supported by the substrate by combining a 

titanium-containing precursor with the seed layer. 
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